Glial proliferation and metabotropic glutamate receptor expression in amyotrophic lateral sclerosis.
Accumulating evidence indicates that alterations in glial activation and disturbances in glial glutamate metabolism may contribute to the pathogenesis of amyotrophic lateral sclerosis (ALS). Metabotropic glutamate receptors (mGluRs) are involved in glutamate homeostasis as well as in glial proliferation. Using in situ hybridization and immunohistochemistry we found a strong upregulation of group I and group II mGluR mRNA and protein in ALS spinal cord as compared to controls (mGluR5 > mGluR1 > mGluR2/3). In vitro, the mGluR group I agonist 3,5-dihydroxyphenylglycine induced proliferation in chick spinal cord astroglial cultures. Moreover, addition of cerebrospinal fluid (CSF) from ALS patients resulted in significantly higher proliferation rates than control CSF. In both cases, the effect could be blocked by addition of the mGluR group I antagonist 1-aminoindan-1,5-dicarboxylic acid. Taken together, our data suggest that stimulation of glial mGluRs through mediators present in the CSF may contribute to glial proliferation and astrogliosis in ALS.